Improved synthesis of glycine, taurine and sulfate conjugated bile acids as reference compounds and internal standards for ESI-MS/MS urinary profiling of inborn errors of bile acid synthesis.
Bile acid synthesis defects are rare genetic disorders characterized by a failure to produce normal bile acids (BAs), and by an accumulation of unusual and intermediary cholanoids. Measurements of cholanoids in urine samples by mass spectrometry are a gold standard for the diagnosis of these diseases. In this work improved methods for the chemical synthesis of 30 BAs conjugated with glycine, taurine and sulfate were developed. Diethyl phosphorocyanidate (DEPC) and diphenyl phosphoryl azide (DPPA) were used as coupling reagents for glycine and taurine conjugation. Sulfated BAs were obtained by sulfur trioxide-triethylamine complex (SO3-TEA) as sulfating agent and thereafter conjugated with glycine and taurine. All products were characterized by NMR, IR spectroscopy and high resolution mass spectrometry (HRMS). The use of these compounds as internal standards allows an improved accuracy of both identification and quantification of urinary bile acids.